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the storm center approached and caused & general warming-
up of the air column, altho the temperature at the ground
might not exceed 25°, yet in the cloud at the same time it
would be 35°, giving precipitation in the form of rain.

‘While these inversions of temperature, as they are called,
commonly oceur at some height in the atmosphere, yet it is
rare that an inversion of such magnitude persists so long as
did the one last week. On the afternoon of the 15th the ap-
proaching cold wave was pushing in beneath the warm stra-
tum, since the cold does not descend from the upper regions
as was formerly supposed.

GREAT INVERSIONS OF TEMPERATURE.
By Prof. A. J. HENRY. Dated Mount Weather, Va., January 28, 1909.

Great inversions of temperature at Mount Weather are more
frequently found in the rear than in front of ecyclones and
therefore are not attended by precipitation.

From the 1st to the 20th of the month of January, 1909, an
inversion of temperature at one altitude or another was re-
corded on every day that a flight was made. On the 15th, the
day mentioned by Professor Rotch in the note above printed,
three inversions were recorded at Mount Weather, as follows:

At the ground (526 meters), 7.2°C.; at 690 meters, 9.8°C,; difference,
+4-2.6° C. in 164 meters.

At 1,906 meters, 2.3°C.; at 2,109 meters, 5.7° C.; difference, +3.4°C.
in 203 meters.

At 2,972 meters, 0.1°C.; at 3,031' meters, 0.8°C.; difference, 1-0.7°C.
in 59 meters.

The first of these inversions was due to ground fog, the
upper limit of which had risen to 1,145 meters with a temper-
ature of 8.3°C., when the kite descended later in the day. The
second inversion was due to the passage of the kites thru a
cloud layer. Thecause of the third inversionis not known.

Cases have arisen in which the forecaster, by reason of a
knowledge of upper air temperatures, has been able to make a
prediction of rain (or snow as the case may be), when the sur-
face conditions pointed to the opposite conclusion.

A very striking inversion of temperature occurred on Jan-
uary 9, 1909, when all the conditions were favorable for pre-
cipitation; omnly a little, however, occurred. I quote the
observations in full, humidity being lacking.

KITE OBSKRVATIONS JANUARY 9, 1909,
Temperature at Wind direction at

o C|‘.'he klt.e.,J I-' the kite.

At the ground (526 meters).... —7.2 19.0 southeast.

At T50meters ................ —6.3 20.7 south.

At 1,009 meters .............. —4.6 23.7 south-southwest.
At 1,250 meters .............. -+1.4 34.5 south-southwest.
At 1,600 meters .............. 6.9 44.4 south-southwest.
At 1,760 meters .............. 9.0 48.2 south-southwest.
At 2,000 meters .............. 7.6 456.7 south-southwest.
At 2,250 meters .............. 5.5 41.9 south-southweat.
At 2,600 meters .............. 3.4 38.1 south-southwest.
At 2,750 meters .............. 1.3 34.3 southwest.

These figures show that the cold surface air extended about
500 meters above the surface and that there was a warm stratun
of air moving from the south-southwest over it. The depth of
this warm layer was approximately 1,750 meters (5,741 feet).
Its under surface where it glided over the cold surface air was
only a few degrees warmer than the next underlying stratum
of air, but at its middle portion the temperature was 16.2° C.
(29.2° F.), higher than at the surface of the ground. The sky
was cloudy when the kites were launched, the lower level of
clouds being about 900 meters above the station. At 9:15a. m.
a few snow flurries were observed as also at 12:30 p. m. after
the kites had been landed.

Evidently the snow was the result of cooling by mixture
along the rather indefinite boundary between the two layers

1This was at the highest point attalned by the kite in this ascent.
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of air. The upper warm current flowed in a direction parallel
to the general trend of the Blue Ridge Mountains and con-
sequently since the gemeral level of the range changes but
little, there was no opportunity for cooling by adiabatic ex-
pansion as would be the case in a current flowing at right
angles to a mountain range. The air of the surface layer
was saturated with moisture while that of the warmer air was
doubtless considerably drier and hence it was possible for the
surface fog and cloud to evaporate as actually happened later
in the day.

The morning weather map gives a rather illuminating view
of the weather conditions that prevailed at the time of the
flight. An area of high pressure with its crest over New Eng-
land, 30. 50 inches, was passing to the eastward over the Atlantic,
A dense layer of cloud overspread practically the whole coun-
try including the Atlantic coast, altho pressure in the last-
named district exceeded 30.40 inches. At Asheville, N. C.,
light snow was falling with a southeast wind, thus showing
that the conditions which existed at Mount Weather were
common along the eastern slope of the Appalachians.

The kite flights at Mount Weather have repeatedly shown
that the surface winds in areas of high pressure passing off to
sea over the Atlantic coast are very shallow, and that at a few
hundred meters above the mountain top warmer westerly
winds prevail. On the border between the two wind systems
there is always a rather thin cloud layer which under favor-
able conditions may increase in depth and produce rain.

But on the map in question the particular point to which I
wish to draw attention is the rise of 20° F. in the surface
temperature in Oklahoma, and also in the lower Lake region,
while at Mount Weather a layer of warm air, relatively to the
surface, prevailed at an altitude of about 500 meters above
the station. It is the experience at Mount Weather that hori-
zontally moving air currents having a temperature relatively
higher than that of the surface descend rather slowly; thus a
warm current, which first appears on the mountain top, has
been known to require about twenty hours in the descent
into the adjacent valleys, as shown at Trapp, 309 meters lower
on the Loudoun side, and at Audley (near Berryville) on the
Shenandoah side. It is assumed, therefore, that the surface
warming shown on the weather map some distance from
Mount Weather is evidence of the descent, during the pre-
vious twenty-four hours, of the layer of warm upper air which
was observed at Mount Weather on the day in question. As
a matter of fact the warm layer reached the surface at Mount
Weather in about twenty-four hours after the kite observa-
tion.

A PORTABLE ROTATION PSYCHROMETER.

By D. J. 0'GARa, Assistant, Bureau of Plant Industry, Dated New Castle, Cal.,
January 16, 1909,

A form of psychrometer, designed to take the place of the
ordinary sling psychrometer where it is impossible to use the
latter, such as in thickets or heavily-wooded areas, or in caves
where humidity readings are desired, is shown in fig. 1. The
instrument consists of a large bevel gear, provided with a
crank which drives a small gear. The axis, around which the
small gear turns, carries a light steel frame which is revolved
by the small gear and to which the wet- and dry-bulb ther-
mometers are attached. This steel frame is so formed as to
protect the thermometers, and being constructed of steel
bands which are channeled it is sufficiently stiff to resist bend-
ing, making it almost impossible to break the thermometers.
In the instrument shown in fig. 1 the ratio of the large gear
to that of the small one is such that a linear velocity of 25
feet or more per second may be given to the thermometer
bulbs, thus providing the means for rapid evaporation from
the wet-bulb thermometer. This form of psychrometer is
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particularly useful in certain lines of botanical research, es-
pecially in ecology where relative humidity readings must form
the basis of a large part of the work. The one advantage of
the machine is its compactness, making it easily portable with
little danger of accidental breakage. Furthermore, the cost
of construction is little more than the cost of a good pair of
thermometers which should be 8 or 10 inches in length. If

F1a. 1.—0Q’'Gara’s portable rotation psychrometer.

desired, the axis, around which the frame and thermometers
turn, may be prolonged some distance beyond the end of the
frame and rest against a tree or other fixt object while whirl-
ing. However, in order to insure accuracy in the results, the
instrument should be moved about as much as possible, or as
far as the space will allow, while it is being whirled. The
writer has constructed several of these instruments and has
found no difficulty in getting just as accurate readings as with
the standard psychrometer now in use at the different Weather
Bureau stations.
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THE PSYCHROMETER: ROTATED, WHIRLED, VENTI-
LATED.

The preceding article by P. J. O'Gara is welcome as show-
ing that at least one of the modern improvements in psy-
chrometry has been accepted by biologists, viz, the necessity
of ventilation. There are other matters quite well worth con-
sidering. The formulas and tables devised by Ferrel and
those used in both American and German weather bureaus
are constructed for thermometers with cylindrical bulbs; ap-
preciable changes in these tables are required if, as indicated
in Mr. O’Gara’s drawing (see tig. 1), spherical bulbs are used.
This change is not wholly a question of convenience or sensi-
tiveness, but arises from the differences in radiation, absorp-
tiom, and evaporation between spherical and cylindrieal sur-
faces. Anyone intending to use the published tables should
provide himself with thermometers having eylindrical bulbs.

Mr. O'Gara has devised an arrangement that is safer and
more convenient than the sling psychrometer for use close to
the ground and in other contracted localities where the ordi-
nary sling can not be used. Both this device and the sling
are, however, inferior in accuracy to those forms of apparatus
in which the thermometers are whirled in shelters or enclosed
in separate tubes and the air drawn over them by some con-
venient method. Assmann uses a centrifugal fan attached to
one end of the ventilation tube, and his fan may be driven by
clockwork or electric motor. One could easily substitute a
fan driven by hand or any other mechanical agency. All
these details, however, involve increased cost and complica-
tion, and the O’Gara device is very good where results of the
highest accuracy are not essential. If it is desired to ascertain
the moisture in a very limited portion of air, we accomplish this
by simply pointing the ventilation tubes into that air and work-
ing the fan. As the ventilation tubes protect the thermome-
ter from radiation, Assmann’s apparatus gives more correct
temperatures and moistures than unprotected thermometers.

A high grade of thermometer is necessary in psychrometric
work, since it is the difference between the dry-bulb and wet-
bulb that enters the psychrometric tables, and this difference
should be correct to within a tenth of a degree, an accuracy
that is not attained by ordinary thermometers. The velocity
of ventilation, or rotation of the thermometers, should bhe
between 15 and 25 feet per second in order to harmonize with
the velocities used in obtaining the data on which the standard
psychrometric tables are based. The Weather Bureau tables
are not applicable to the stationary unventilated wet-bulb
thermometer with coarse cotton wick extending down to a
vessel of water. In fact, that older form of psychrometer is
too crude to give results at all comparable in accuracy with
modern good methods.

From a meteorological, or a hygienic, or a biological point
of view it is often of more importance to ascertain correctly
the general condition of a large mass of air than the exact
condition of a specific small mass. The former desideratum
is best attained by using some form of rotating or whirling
psychrometer freely exposed to the wind;' the latter is attained
by using the form of psychrometer recommended by Belli and
perfected by Assmann, which draws the specific mass of air
directly past and close to the thermometer bulbs.

Still higher accuracy is of course attained by using some
perfected form of dew-point apparatus, but this deals with &
still more limited quantity of air that is temporarily in imme-
diate contact with the bedewed surface.—C. A.

WEATHER BUM;ﬁﬁﬁﬁ-_AS EDUCATORS.
H. W. Grasse, Assistant Observer, Moorhead, Minn., reports
that a class of 42 students from the Moorhead State Normal
School visited the local oftice on January 19 and 20.

1 Doctor Craig used a sling, but enclosed the thermometer in thin
metallic tubes.




